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ABSTRACT 

«»LKA" IS AN "lOHOD" THAT EXERCISES QUE LKll PUSH BUTTON IJITERFACE. 

INCLUDED IN THIS MODULE IS A LOGIC TEST OF THE INTERFACE. 

hFlER THE LOGIC TEST HAS BEEN PREFORMED^ THE MODULE MILL 

LOAD A SEQUENCE OF DIFFERENT PATTERN'S INTO THE LAMP DATA REGISTER. 

THESE DIFFERENT PATTERNS WILL AID IN DETECTING INOPERATIVE LAMPS IN THE BUTTON BOX. 
IF THE OPERATOR DEPRESSES A BUTTON AFTER THE MODULE HAS BEEN RUNNINGf 
THE MODULE MILL ENTER A "COMPLEMENT LAST SWITCH VALUE" LOOP. THIS LOOP 
HILL BE EXITED IF NO BUTTON IS DEPRESSED FOR 10 SECONDS TO THE 
LAMP DATA TESTING. 



REQUIREMENTS 
HARDWARES 



LKll PUSH BUTTON INTERFACE AND BUTTON BOX. 



STORAGE? 2 LKA REQUIRES: 

1. DECIMAL words: 1007 

2. OCTAL words: 01757 

3. OCTAL bytes: 3736 



3« 



PASS DEFINITION 



ONE PASS OF LKA MODULE CONSISTS OF ONE ITERATION OF THE EIGHT 
DIFFERENT LIGHT PATTERNS. 



EXECUTION TIME 



LKA RUNNING ALONE ON PDP-11/05 TAKES 
APPROXIMATELY ONE MINUTE. 
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5« COHFIGORATIOM REQOIREMEMTS 

DEFAULT PARAMETERS S 

DEVADR: 160060, VECTORS 360jr BRlS 4 

REQOIIED PARAMETERSS 

NONE 

6, DEVICE/OPTION SETUP 

THE LK-ll-A INTERFACE AND BUTTON BOX HUST BE COHNECTED* 
7« MODULE OPERATIOH 



THE MODULE »ILL BEGIM BY TESTIMG THE ABLILTY OF THE LDR (LAMP DATA REGISTER) 
PBR (PUSH BUTTON REGISTER) AND THE PBSR (PUSH BUTTON CONTROL/STATUS) 
REGISTER TO FUNCTION PROPERLY. 



THE MODULE MILL NOW START TESTING THE LAMPS IN THE PUSH BUTTON BOX 
BY LOADING DIFFERENT PATTERNS INTO THE LAMP DATA REGISTER, 

8« OPERATION OPTIONS 

NONE 

9« NON STANDARD PRINTOUTS 

ALL PRINTOUTS HAVE STANDARD MEANINGS AS REPRESENTED IN 
DEC/Xll DOCUMENTATION. 

10« ENVIROMENT 



#1 11/10 WITH 16K OF MEMORY 

RK-ll-D DISK CONTROLLER WITH 1 DRIVE 
LKll PUSH BUTTON OPTION 

#2 11/45 Mlin 24K OF MEMORY (16K CORE 4- 8K MCS) 

KT-il-D MEMORY MANAGEMENT 
RK-ll-D DISK CONTROLLER WITH 1 DRIVE 
LKll PUSH BUTTON OPTION 

141 .LIST SEQ^BIN 



I.IIB DEC/Kil SfSTEM EXIMISSR MODULE 



04S§|4 QUIQI 

m 
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SEQ 0004 



LKAB DEC/Xll SVS'*-" 



OpXCQM VERSIOM 6 



mmt .ASCII /LKAB / 

III;: lih-^''" 



;MODULg 



,8¥fg 
,B¥fE 



PR?Y4*0 



rs 140000 
tt St ART 

mi 8 * 



3-MAV-78 
MADE. 

jOSId to keep track of HBUFF OSAGE 
)lSf DEVICE ADDR. 
?ist DEVICE VECTOR. 
;|S¥ BR LEVEL. 
$PD BR LEVEL. 

;SHITCH REGI _ ^ 
;SUI|CH REGISTER 3 



««««««««« a '»«««&«r«««ii 



star! ADDR- 

STACK POIMTER. 

;PASS COUNTER. 

;| OF ITERAflOSS PER PASS=79, 
;LCC TO COUHT ITERATIONS 
sLOC TO SAVE TOTAL SOFT ERRORS 
LOC TO SAVE TOTAL HARD ERRORS 
LOC TO SAVE SOFT ERRORS PER PASS 
LOC TO SAVE HARD ERRORS PER PASS 



;li 

;Li 



UHEM RAND MACRO IS CALLED 
lOMITOR 



OPEM 
QPEIi 



OPEN 
OPEM 



OPEM 
OPEM 
OPBi 
101 „ 



;« OF SYS ERRORS ACCUMULATED 
;BOLOS RANDOM | UHEM RAND 
;RESEHVED FOR MONITOR USE 
IRESERVED FOR MONITOR USE 
;RESERVED FOR MONITOR USE 

;lqc to save ro. 

;LDC TO SAVE Rl. 

;loc to save R2. 

;LOC TO SAVE R3. 
;L0C to SAVE R4. 
;LOC TO SAVE R5. 
JLOC TO SAVE R6. 
;AD0R of CURRENT CSR. 
;ADDR of GOOD DATA, OR 
;COHTENTS OF CSR. 
;AD0R OF BAD DATA, OR 
;STATUS REG CONTENTS. 
;TVPE of ERROR 

;expected data. 
;actual data. 

;restart address after end of pass 
;liords to memory per iteration 

;M0RDS FROM MEMORY PER ITERATION 
;# OF INTERRUPTS PER ITERATION 
;M0DULE IDENTIFICATION HUHBER=101 
;H0D0LE STACK STARTS HERE. 
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filili 



.iORD 
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Bw mm 

mm- mm- 



000250* 
000256* 
000264* 
000272- 



00312' §: 




;&DDRESSES AND VECTORS 



PBSR: 

PBR: 

LDR: 



000004 000000' 000256' 

012767 000011 177622 

104405 000000' 000000 

104410 000000' 



ii Bill \m\ 



ADDR 

ADDR+2 

ADOR+4 



;POSH BUTTON STATUS 

^|,Q.. K 



REGISTER 
~--TER 



vicToS+2 



;?EMP LOCATIONS 

IT! 
EMI 



;PUSH BUTTON DATA REGIS 
;LAMP data REGISTER 



JLK-Il-A INTERRUPT VECTOR 



JITSAV 



Mh I 

templ: 

UNEXPT: _ 

^iiii^BEGINjli 

HRDERSfBEGINirNULL 
ENDS, BEGIN 



; QUEUE UP TO CONTINUE AT 1$ 

***************** 
lUHEXPECTED INTERRUPT FROM LK-ll-A 



START: HOV 

MOV 
NOV 

RESTRT: NOP 
HOV 

NOV 
HOV 
ADD 
ADD 

MOV 
NOV 
ADD 
MOV 
CLR 



tlzINTR 
}25.,HDFR 

#25.#HDT0 

ADDR,P6SR 
ADDR,LDR 
ADDR#PBR 
12, PBR 



LDR 

VECTOR^VECT 
VECT0R#VECTR1 

iVECTRl 



INTERRUPT/ITERATION 
5 WORDS FROM MEH/ITER ATION 
5 WORDS TO MEM/ITERATION 

;L0AD THE LK-11 ADDRESSES 



;LOAD THE LK-11 VECTOR 
;LOAD FALSE INTR. RETURN 
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i m m m m 

is 000446- 012761 000025 111432 
000000' 000000 

ill ill 
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000454' 104405 000000' 000000 



ilil Mi 



000025 177364 
000522' 104405 000000' 000000 



mm imn 

000025 177316 




000025 177250 
000636' 104405 000000' 000000 

mur-miu 



SEQ 0007 



/LOAD ALL I'S AND READ BACK LDR 



MOV 
MOV 
NOV 
CMP 
BBQ 

?2l, 



l-itA; 

ASTAT, 



tLDR#Ai.dK 
^STAT,ACSR 



;LDAD EXPECTED DATA 
;LOAD ALL ONES INTO LDR 
;READ ACTUAL DATA 
;CONPARE RESULTS 



iBRANCH IF EQUAL 
f2S*ERRTYP 5BIT STUCK 



;LOAD 
dD25: 



25' PATTERN INTO LDR 



AND READ 
MOV 

MOV ISTAT 

MOV flLDR^AuoK 

CMP ASTAT^ACSR 

BBQ LD52 



#125252*ASTAT 
ISTAT-gLDR 
@LDR^ACSR 



?LDAD EXPECTED DATA 
;L0AD PATTERN INTO LDR 

;read actual data 
;compare results 

;BRANCH IF EQUAL 



BBQ LD52 ;BRANCH 

MOV #25,ERRTYP 3 BIT STUCK 

I ftftftAftftftftftftfcftAftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft ftftftftftftftftft* 

RRDER$,BBGIN«NDLL SFAILED to LOAD PATTERN 

j**S**»*«*S*§*ft* ft*** ftftftftftftftftftftftftftft ft ft 



*«**«*«* 



******** 



/LOAD AND READ 
LD52: MOV 
MOV 
NOV 
CMP 



•52' PATTERN INTO LDR 
«52525«ASTAT 

Istat,|ldr 
rldr^acsr 
astat^acsr 

FLTl 

#25,ERRTYP 5 BIT SIUCk 

******** ****«*««**«* *********** 



;load expected data 
;load pattern into ldr 
;read actual data 
;compare results 
jbrahch if equal 

UCK 

■ -****************« ******** 

********** ********** ******** 



1$! 



A ONE THROUGH LDR 
MOV fBITO, ASTAT 

NOV ASTAT«gLDR 
MOV 9L0R#ACSR 
CMP ASTAT,ACSR 



ILOAD EXPECTED DATA 
?LOAD LDR BIT 
;READ ACTUAL DATA 

;COMPARE RESULTS 

IS^ JBRANCH IF EQUAL 

lll«figni******llil*IISSL*** 



************************* 



p8lil«ilSiSclllfek******ll**ili8*li*fil*liSi*iJI****************** 

RQL ASTAT ;TEST NEXT BIT 

BCC 2$ ;CONTINOE THROUGH LDR 
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lilip 

—'^h: htm 



Mini' OUUl 000025 177174 

000712- 104405 000000' 000000 

m?ir- ?85^i? 

ill'. I IL 000025 177120 

000766- 104405 000000^ 000000 





000025 177002 
001104- 104405 000000' 000000 



iFLOilf ZERO THROOGI 



fin 

2|s 



US 



MOV 
MOV 
MOV 
"MP 



XSTAT-gLDi 

CMP miiMo 

BEQ IS 

HROIRSfBEGIN.NULL 

ROL ASTAT 

BCC 2$ 



, ASTAT 



>LnAD EXPECTED DATA 
ATA 



JBRANCH IF EQUAL 
J BIT STUCK 

IFAILED TO CLEAR LDR BIT 

;TEST next BIT 
;CONTINUE THROUGH LDR 



;LOAD AND READ PER USING BIT 

MOV l-UASTAT 

MOV fBiro^gPBR 

MOV Ipbr.acsr 

CMP ISTAt-ACSR 

BEQ CLBITO 

MQY i25tERRTYP 

RRDERSfBEGINfNULL ;FAILED TO SFT PRR 



;L0A0 EXPECTED DATA 
;SET BIT 
;READ ACTUAL DATA 
^COMPARE RESULTS 
JBRANCH IF EQUAL 

;bit stuck 

**ft*ft**ft*ft*ft*ft****ftft*ftft**ft*ft******ft** 



177771 



CLR AStA^ 

MOV «177^76£|PBR 

CM? ISTAt^ACSR 

BEJ LDPB 



;expfcted data 
iclear bit 
;read actual data 
;compare results 
jbranch if fqual 
ibit stock 

*ftk*ft***ii*ftft*ftft***ft*ft***ftft******«ft*ftftftft 



QV #25,ERRTVP 
« *••**«* ***»*••*«•*••• 

HRDBRSfBEGIN^NULL SFAILED TO CLEAR PBR 

f ftftSftliftftftftftiftftftftft «ftftftfift&ft«ftft«««ft«*t(«ft«*ft **«*««»«» ftftftftftftftftft* 



MOV 



Mfl 
MOV 
MOV 
CMP 



PBSR,Ii 



ASTAT 
PBSR 



SPBSR,ICSR 
s^'- 



ASTAT/ACSR 

PBC'* 



BEQ PBCLR 
HQV f2S«F.RRTYP 
• *iift«*ft«S»*i***«ft*fiftfte 

HRDERS^rBEGIN.NULL 

^ftttft«ft&ftftft«ft»ftft« ««!»«* ft 



jclear status register 
;load expected data 
;loa0 status reg, 
;read actual data 
;compare results 
Sbranch if equal 
jbit stuck 

«*ft«ittttft*«*ftftft«ft«ft*ttft«ft*«ftftftftft««ftft«ft*«« 

sfailed to set bit 15 

ft««ftftftft*ft«ftftftftft*ftftftftft«*«**ftftftftft*ft**ftftft« 



LK&B OSC/Ill SYSTEM EXERCISER MODULE 
XLiABO^Pil 12-OC?-78 12207 



177074 

mm 

176726 
000000 
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52- 012767 

001160- 104405 



IfEST PB FLAG CLEARED BY CLR PBSR 
PBCLR: CLR fPBS- 
SSTA 





6544 




iPBSR 
STAT 

BlTlS^ftPBSR 
PBSR 

iPBSR,ACSR 
STA|^ACSR 



;clear status register 
;expected data 



;SET PB FLAG 
;CLAR STATUS REGISTER 

;read actual data 



CLR 

CLR 
MOV 

iiS PBCL^ft 5pSANCli"lF"EQUAL 

MOV |25#ERRTYP JBlT STUCK 

ftittftftft««»«ftft**ft«ft«ft«ftftfteftftftftft«ftft«ft**«ftftftft«ft*««*«a«e«ftft«««ftftft*fiftft 
;58l5§«5l2I5«Smft*ftft..fti£Sll;§8ftiyftSfeH8ftS§ftSiiS..ft. .* 



IMPARE RESULTS 

.yjj- 



}f EST PB FLAG CLEARED UHEH READ PBR H 
PBCLRHS CLR 



000025 176650 
001236- 104405 000000' 000000 



{PBSR ;CLEIR STATUS REGI 

STAT ;LOAD EXPECTED DAT 

MOV |BIT15|rgPBSR ;SET PB FLAG 

MOV §PBR«TEHP ;REAO PB REGISTER 

MOV |PBSR/ACSR ;READ ACTUAL DATA 

CMP ASTATf ACSR ;COMPARK RESULTS 

BEQ PBCLRD IRRANCH IF EQUAL 

^§L««««rtilci§§n£ftftftftftftll!Llml*«ft«*ftftftftftft*ftftftft 
«liiilfllfllfiyfetftftftftftftftllfM§ftl9ftiySlftlLCIfSSftft 



STFR 
A 



ftft«ft«ft»«ftfte 
fiftttft ttft ftftftftft 



»B FLAG IS CLEARED BY READ STATUS WHEN IN 

CLR IPBSR ;CLEAP S 

CLR ASTAT ;EXPECTE 

MOV PltiSiiPBSR ;SET PB 

MOV IPBSR^fiMP ;REAO SR 

MOV iPBSR,ACSR ;R£AD ACTUAL DATA 

-4P ASTAT, ACSR ;COMP'""" 



000025 176572 
001314' 104405 000000' 000000 



BEQ 

^SLftftft 



ft, 



TAT 

BSR^fSM 
BSR,ACS 

ASTAT, ACSR JCOHFARE 

LpIE SbRANCH 

t25«BRRTYP ;BIT STUCK 

i«ftfft*«ft*ftft«flftftftft«*««ft*ftA«*ft«ttft* 



TR ENABLE IS 
TATUS REG 
" DATA 
LAG 



RESULTS 
UAL 

ftftftftftftttftftftftftftftftftftftftftftftftft 



RDERS,BEGIN«NULL IREAD SR FAILED TO CLEAR PB FLAG 

ftSift«i¥¥ttlft%«ftIftftftft«»eft»*iftftft«ft«*«*ftftft*ftft*ft*tt*ftftftttft««ft*ftft*ftft««* 



AND READ INTERRUPT ENABLE BIT, ALSO UNEXPECTED INTRPT TFST 
CLR BPBSR JCLEAR PB STATUS RKGIST 

CLR fPBR JCLEAR BUTTON REGISTFP 

MOV iBlTHfASTAT JLOAD EXPECTED DATA 

MOV ASTAT, BPBSR ;LOAD STATUS REGISTER 

MOV |PBSR,ACSR ;READ ACTUAL DATA 

CMP ISTAT*ACSP ;COMPARE RFSULTS 

BEQ TSBITC JBRANCH IF EQUAL 

MOV f25*eRRTYP JBIT STUCK 

*fttt**ttftft«ii&iftft**ft«ftft«fteftttft*ftftftftft**«ft*ftftftft*ft***ftftft«ftftftft 

HRDERS, BEGIN, NULL JFAILED TO LC«D INTERRUPT ENARl 

I ftftiftSf ftftftftftlftSftftftftftftftftAtlft fllfi*«ftft*«ftft«ftftft*flttftftttft***ft«*« 



ftft ftftftftftft 



ft ttftftftftftftft 



SEQ 0009 
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i 




mjs? 




176450 




3TES? BIfC IMSTRUCTIOM CLEARS LDR 
fSB— - - 



000025 176420 
001466' 10440S 000000^ 000000 



2SS 



1$S 



MOV 
HOV 

m 

HOV 
CNP 



ilfo^BITSM 

lifSftv^ism 

BITSIV^ALDR 
9LDR,ACSR 

IstAT,ACSR 

HRDER$«BEGINcNULL 



JCLE8R LAMP DATA RF.GISTE 

lEXPECTED 
;OATA 

5CLBAR PBSR BIT 
IREAD ACTAL DATA 



;compare results 
Sbranch if equal 

SFAILED TO CLEAR LOT BIT 

;SHIFT TO TEST NEXT BIT 

;BRAIICH if hot DOME ALL B 



ITS 



BITS..IIITRUCTIOri S||S.LDR 



176332 

001554' 104405 000000' 000000 



MOV 

SSI 



m 



ITO,BltSAV 



^fSAV/ASTAT 
ASTAT,ACSR 



;INITIAIALIZE BITSAV 

;CLfAR LAMP DATA REGISTER 
;DAtA 

>SET LDT BIT 

;read actual data 

JCQMPARE RESULTS 
-~ANCH IF EQUAL 



H^9 lis R ST il***"*^" 



1$: 



&ROER$fBEGIN.NULL ;FAILED TO SET LDR BIT 

« ftftft*l&lSft*ft»ftftftftftftftftftftftftftft«ftft*ft***ft«ft«»ftftftAftftft««« 



||TSA¥ 



AAAAAAA: 



;SHIFT TO TEST NEXT PIT 

;PRAI1CH BACK IF HOT DONE 



ftAAAftft 
AAA ««AA 

ALL BITS 



JTEST BISB INSTRUCTION SETS LDR 

fSBISBS "~ 



CLR 
NOV 
MOV 
BISB 
MOV 
CMP 



ilSiaS^fLDR 
52777£ASTAT 
-IfgLDR 



;clear lamp data register 
;load alternating 1 's in ldr 
;expecteo data 
;set loner byte to all 1 's 
;read actual data 
scompare results 



;BRANCH IF EQUAL 

AAlillAin§l**AAAftA*AAAA*** 



is: 



mm m 

000025 176156 
001730* 104405 000000' 000000 



ACSR 

iAAAAAliSliiilllAAAAAA 

IROERS«BEGIN#NULL ;FAILED TO SET LONER BYTE & LEAVE UPPER BYTE THE SAME 

AAAAAAAAAAAAAAA AAAAAAAAAA AA AAAAAAAAAAAAAAAA AAAA AA AAAAAAA* A* AAAA 

"EMPL 

iLDR#ACSR 
STAT-ACSR 
TSBIC 



jfOV 
NOV 
INC 
MOV 

BISB 
MOV 
CMP 

BEr 



;loac alternating i's in ldr 
;get address of ldr 
;get address of upper byte of 
^expected data 

UPPE 



MOV #25,ERRTYP 

fi5*aft*AA »**»***« AAA* AAA 
rder$,begin,null 



;sf.t upper pyte to all 
;read actual data 

KOMPARE results 

Sbranch if equal 

rflllAf AAAAAAAAAA AAAA ft Aft AAA 



tAAAAAAAHrAAAAA 

;PAILED TO SET UPPER BYTE I LEAVE LONER PYTR THE SAMF 
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SEQ 0012 




IfESf BICB INSTRUCTION CLEARS LDR 



TSBICBS CLR 
M0¥ 



,525/pLDR 



ISS 



MOV 

CMP XStSf^ACSR 

NOV ffif«ERR|F 
HRpERScBEGINcNULL 

NOV #52525/iLDR 

IMC 

BI?B 
MOV 
CMP 



TEMPL 

LDR^ACSR 
STAT-ACSR 



;CL£AR LAMP DATA REGISTER 
>LOAO ALTERNATING I'S IN LSR 
>EXPfcCTED DATA 

lglli«.A|¥3iE..-«^^^ 



JlL DtA 

JCOMPARR RESULTS 
SbRANCH IP EQUAL 

A *««««*«««* ft«*«*«ttft Aft 

SFAILED TO CLEAR LOWER BYTE & LEAVE UPPER BYTE THE SAME 

sLOAD ALTERNATING I'S IN LDR 

;GET ADDRESS OP LDR 



;GET ADDRESS OF UPPER BYTE OF LDR 

;expected data 

jclear upper byie of ldp 



;READ ACTUAL DATA 
^COMPARE RESULTS 
SBRANCH IF EQUAL 

i§ Ilftiiy ** ft* Aft Aft «*« ft ««t«r«r«* **«««« ft* 



iiiftiiigftigftSiiiSfteigiSftiniftiftiiiiiftissp B^T^ 



ifEST THAT PBSR AiD LDR DOM'? CHANGE 



JPBSR 

mhm" 

ASTAT,ACSR 



000025 175740 
003146" 104405 000000' 000000 

^ 11 11! iii 

mm'' mm 000025 175674 

002212'' 104405 000000' 000000 



gOCHMli CL| 

is 

CMP 

|i!ftftftftftllStli!IEftftft. 
JlSlllillSIlilSiiftftftft. 

1$: CLR |LDR 

MOV PltlSfigPBSR 

MOV iLDRflCSR 

CMP ASTAt*ACSR 

BEQ NQCHnI 

MOV |25cERRTYP 

• *ft«ftttftftai«ltft*ftft»ftAft«< 

»l8ilisiiiIlsHiLftftft. 



;clear status register 
5loao expected data 
;load pattern into ldr 
;read status register 

SCOMPARE results 
5gO TO NEXT SECTION 

tftftllllftttft ft ft *ftftfi«ttft***flftft«ftftft««ft«fift«ft 

.ftftlSlilftSSSHSISftiSftliiSSftftftftftftftftftftftft****** 

;CLEAR LDR 
;SET BIT 15 IN PBSR 
;R£AD LDR DATA 
ICOMPARE RESULTS 
;G0 to next test 

;bit stuck 

aiftftftftftftftftrftftftftftftftftftftttftftftttftftftftftftftftftftftAftftftftftftft 

|LDR CHANGED IN ERROR ^ * 

i(ftftlftftftftftft*ft*ftftftftftftft*fti**ft**ft*ft**a««*ft***** 
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L iilii 000025 175614 

002272' 104405 000000' 000000 



>TEST THAT PBR AND LDR DON'T CHANGE 




000025 175532 

002354^ 104405 000000' 000000 



ill BM: » 




M0CHi2: CLR 
MOV 
MOV 



fPBR 



MOV 
MOV 
CMP 

ySLftft 



PBR 

ASTAT 



1$S 



ASTAT,ACSR 

ftillfiliinSftftftftftftllil, 
flRDBRS«BEGIN«NULL IPBR 

« ftftftft1iiiftftftft%ftftft«ft«ftfteftftlrft«fii 

CLR gLOR 
MOV piTOfgPBR 
CMP ASTATcACSR 



CMP naTAicAbaK 
BEQ N0CHN3 

^gLftftftftfiliiisiii 



ftiiii 



klear ppr 
;set all i's in pbr 
;loac expected data 
;loaq pattern into ldr 

;READ PBR 
;COMPARR RESULTS 
;G0 to next SECTION 
STUCK 

»ft«ftftttftft«ft««**««««ftftft«ftftftftftftftft*ft 
CHANGED IN ERROR 

iftftft*ftftftft*ft*ft*ftftft««ft«««ft«ftft«rftftft« 

;CLEAR LDR 

>cleir ppr 

jload expected data 

;set pbr to all ones 

iread ldr 

iread idr 

;compare results 

Sgo to next test 

liliitttt««ft*ftft««*ft«*«ftftft*ftft«ft«ft« 



ftftftft 
ftaft» 



• wftftftftftftwftftvftftttftftftftAftftftftaftftftftftAeftftttttftftftftftftftftftftft* 

HRDERScREGINeNULL ;LOR CHANGED IN ERROR 

^ ftl«ftft«ft*ttift%ftft*««ftftftftftft&tttt«ft»»ftflftftft«ft«ft«*«ttftft«ft 



ftftftftftftftftftftftftftftftft 



jTESf THAT PBSR ASD PBR Dt^'T CHANGE 



N0CHM3: 



1$: 



2S: 



11 



CLR 

I? .._ 

MO? lls.ERRTYP 

• *ftftftftftftiiift«ftftft#«ftdftftftft 

HRDERScBEGINfNULL 

•ftftft«ft§«ttftft*n«ftttftftft«fi««ft 

CLR fPBSR 
MOV |BITO#fPBR 
MOV ePBSR.XcSR 

If ImHh, 

MO? lISftERRtVP 

•ft&ft»ftft«»*ft»i»«ftftftft«ftftftft 

pgiiiiiioisiyHftftftft.ftft 

CLR gPBR 
CLR 
CLR 



;CLEAR PBR 
;LOAO expected DATA 
BSR ;LOAp PATTERN INTO PPSR 

JHEAO PBR 
ACSR KOMPARE RESULTS 

;G0 TO NEXT SECTION 
IB IT STUCK 

&«ift«Sftft*ftft*ft«ftftft*ftftft«Aftftftftftft«tt«ft 



ILDR 
gPBSR 



?CLEAP PBSR 
?SET PBR TO ALL ONES 
;REA0 PBSR 

JMASK ''ENCODER" BITS 
;COMPARE RESULTS 
;BR IF NO ERROR 

;b|t stuck 

ftfti«ft*ft*ftftft*tt*e*ftftftftftftftftft«ftttftft«aft 

iiiiLsaigsiSftJLiii^gftftftftftftftftftftft 

;CLEAR BUTTON REGISTER 
5CLEAR LAHrs 
JCLEAR STATUS 



fiftftftft ftftftft 



»ftftftft 
ft fi*ft« 



LKkB DEC/Sll S¥SfSI4 EKIRCISER MODULE 
KLKABO.Pll l2-QCf-78 12s07 



5S0 

IS 



1 002534 

8i 



a!ill 



fl!i flit: 

8^2?$? 88i?88 !9§}8I 

ill! lil! 



MaCYll 30^(1052) 12-0CT-78 16s4B PAGE 15 
}LQkO PATtERBS IHTQ tHE LIGHTS rROM k TABLE 

yGHT: 



I «: Bill 



3S! 



4SS 



fBlf9.12S 



HOV 

MOV 

EMDITS 

MOV 

MOV 



BREAKS, BEGIN 
BREAKS, BEGIN 

8?£ 

ADD 
TST 
BPL 
NOV 
MOV 
MOV 

BREAKS/BEGIN 

BREAKS, BEGIN 

BR 3$ 



OS 



iPBR,TE«P 



m I 



sLOAD POINTER 
JGET A VALUE 
^SIGNAL END DP ITERATION. 
;MOmTOR SHALL TEST END OF PASS 
SLOAD A COUNTER 
SLOAD THE LIGHT REGISTFR 

;TEMP0RARY RETURN TO MONITOR,... 
;THEN CONTINUE AT NEXT INSTRUCTION. 

|§I U NOT DQNF. 

SUPDATE TABLE 

;TEST FOR BUTTON PUSHED 

JBR IF NONE 

;READ THE BUTTON 

;LOAD LAMPS 

?LOAD A COUNTER 

^TEMPORARY RETURN TO MONITOR.... 
;THEN CONTINUE AT NEXT INSTRUCTION. 



LKkB DSC/Iil SVSfEH EKgRCISER NODDLE HACYII 30A(1052) 13-0C?-78 16:48 PAGE 16 

ILg&B@»Pll 12-OCf-78 12S07 SEQ 0015 
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XLKABO.Pll 12-0CT-78 12:07 

BITeiBIT5IBlT2 
BIT- 




881111- Ji 

003734' i; 



BIT12 

BIT13IBIT6 
BITiljBITf IBXT4 
BITISIBITIOIBITSIBITO 
BITllfBIT6!BITl 
BIT7IBIT2 



BITO 
BIT! 
BIT2 

---^,x BIT3 
OdO^Sd BIT7 

§S 65P52- loioOO BIT15 

6^ 88i!ii|:n emi 
11^ g8i8ir-8m 

llj lim mil 
I im m 

667 QQliol' pOOOOO 



III lim mil B 

-1 



5' 



123456 ;TERM 
.BLKH 200. 
.WORD 123456 
.END 



LKAB DEC/Xll SYSTEM EXERCISER MODULE 
XLKABO.Pll 12-0CT-78 12S07 
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CROSS REFERENCE TABLE — USER SYMBOLS 



ADDR 
ADDR22= 
ASB 
1ST AT 



000006R 
OQIOOO 
000106R 
000104R 




ill 



317# 



_04* 
207 



i 



ll6 

m 

616 



616 
568 
560 



252* 
419* 



405 
559 



263* 
434* 



3' 



261 

344* 

|32. 



258* 

M 

412 

636 

iii 

634 
633 
626 
370 
635 

m 

635 
634 
633 
635 

571 



274* 
446* 



271* 
2^6 



259 

306* 

383* 

457 

540 

m 

501 
643 

tii 

639 
640 

th 

Hi 

643 
644 
640 
626 



285* 
459* 



272 

358* 

444 

237 



261 
309 
384 
466* 



276 
448 

i 

648 

m 

656 
655 

658 
659 
660 

m 

634 



298* 
471* 



282* 
359 
456* 
529* 


283 

iir 

530 


295* 
373 


296 
385* 


308* 
386 

iv 


309 

400* 

482 


269* 

i|r 

469 


270 
479* 


272 

m- 

482 


280* 
330 
401 
491 


281 
332 
414* 
502* 


283 
341* 
417 
505 


m 


300 
473 


313 
486 




336 
509 


349 
521 




423* 
584 


614 


625 


637 


642 


654 
620 


625 


631 


642 


653 




641 


662 










311* 
484* 


322* 
493* 


334* 
507* 


347* 
519* 


361* 
532* 


375* 
542* 


313 


324 


336 


349 


363 


377 



LKAB DEC/Xll SYSTEM EXERCISER MODULE 



XLKAB0«P11 



WiV 

IHTR 
LDIE 

III' 



m 



12-OCT-78 12s 07 



k 

lOR 



LD52 

mu 

HOLL « 
OPEN = 

pascSt 
Pbclrd 

PBCLRH 
PBR 

PBSR 



mi 




5746 
4646 



MACYll 30&(1052) 12-0CT-78 16s48 PAGE 
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231* 
38I# 



nil 



201# 



if 



156 
187 



340; 

3i 



li 



371 
223 

20 3# 



203» 



330* 
381* 



249 

ill 



276 

III 



308 

m 

384 



III 



340* 
385 



M III 



319 



342* 
478* 



270* 

iir 



313 
486 



343* 
481 



489* 



324 



344 
489* 



488* 



336 



354* 
528* 



m 

490 



349 
521 
181 



356* 
536* 



294* 
438* 
503* 



363 
534 
182 



358 
538 



SEQ 0016 
544 



295 
439 
511* 



377 
544 

183 



512* 



368* 
548* 



LKAB DEC/Xll SYSTEM EXERCISER MODULE 
XLKABO.Pll 12-0CT-78 12S07 




VECTOR 
VECTRl 
UASADR 

WDfR 
UOTQ 

XFLAG 
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SFQ 0019 



234# 



231# 



113. 



465* 



467* 



452# 
394# 



241 
245* 



ABS. 000000 
003736 



ERRORS DETECTEl 
DEFAULT GLOBAL! 



generated: o 

xlkabo«xlkabo/sol/crf:symsddxcom,xlkabo 
run-time: 12-3 seconds 



) 
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XLKABO.Pll 12-0CT-78 12:07 CROSS REFEREHCE TABLE — USER SYMBOLS 

RUN-TIME RATIO: 24/4=5.4 
" -■' (il p 



CORE used: 7K (13 PAGES) 



